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| INTRODUCTION
Statins remain a widely used lipid-lowering drug class. They have shown a reduction in all-cause mortality, major vascular events, and revascularizations in people with and without cardiovascular disease. [1] [2] [3] Combination with fibrates, such as gemfibrozil and fenofibrate, has shown even greater reductions in total cholesterol, LDL cholesterol, and triglycerides than either type of drug alone; however, this combination therapy is associated with an increased risk of hepatic dysfunction, renal insufficiency, and disorders of the musculoskeletal system. 4 Muscle and tendon rupture has been described as a very rare complication of statin therapy, yet has not been reported in association with fibrates. We present a patient with normal kidney function and long-standing use of simvastatin presenting with spontaneous myotendinous junction rupture of the plantaris muscle after recent initiation of gemfibrozil.
| CASE HISTORY/ EXAMINATION
A 53-year-old female presented to the emergency department complaining of sudden onset right calf pain. Her pain occurred after standing from a sitting position. It was intense, pressure-like, nonradiating, and worsened by movement. The patient denied any history of direct or indirect trauma. Her medical comorbidities included hypertension, dyslipidemia, anemia, and right rotator cuff tear.
Her home medications included simvastatin 10 mg daily, hydrochlorothiazide, amlodipine, benazepril, naproxen, ferrous sulfate, multivitamins, and calcium supplements. Three weeks ago, she was started on gemfibrozil 600 mg twice a day and had since reported worsening of her right shoulder pain, for which she did not seek medical attention.
On examination, she was awake, alert, oriented, and vital signs were within normal limits. The right lower extremity was bruised, tender, deformed, and warm in the calf area. Pain on palpation and passive movement was out of proportion to the apparent injury. The surgeon was called for assessment, and his impression was muscle rupture with suspected compartment syndrome due to intense pain and stiffness on examination. Pulses and sensations were preserved distally. Intracompartmental pressure measured on admission was 22 mm Hg, which would improve to <10 mm Hg in the following days.
| Differential diagnosis, investigations, and treatment
On laboratory (Table 1) , kidney and liver tests were normal, serum creatinine kinase levels were 103, 167, and 180 units/L on days 1, 2, and 4, respectively. Serum aldolase values remained negative. Lipid panel was normal. Ultrasound of right lower extremity was negative for deep vein thrombosis and showed intermuscular hematoma with a possible muscle tear. Magnetic resonance imaging of the right lower extremity (Figures 1 and 2) showed an acute large hematoma within the posteromedial right lower leg, superficial to the soleus muscle and deep to the medial gastrocnemius, deemed secondary to rupture of the myotendinous junction of the plantaris muscle, with an otherwise intact musculature and no fracture.
The patient was provided analgesics and strict limb elevation. A diagnosis of tendon rupture was made and an association to statin and fibrate combination was suspected, necessitating discontinuation of these medications. Pain improved notably in the following days. The orthopedic team deemed surgical intervention as not necessary and recommended evaluation for physical therapy with outpatient follow-up. Discontinuation of gemfibrozil was ensured at the time of discharge.
| Outcome and follow-up
At the 3-month follow-up with her primary care physician, she was able to walk with minimal support, had received 10 weeks of physical therapy and decided not to take any lipid-lowering therapy but instead start a low-fat diet and implement lifestyle changes. Her calculated 10-year ASCVD risk was 2.6%.
| DISCUSSION
Lipid-lowering medications can adversely induce myopathy, tendinopathy, and rhabdomyolysis secondary to their inhibitory effect on the conversion of hydroxymethyl glutaryl coenzyme A (HMG-CoA) to mevalonic acid, a rate-limiting step in the cholesterol synthesis pathway. This decreases the production of coenzyme Q10, an important element in the electron transport chain, ultimately impairing myocyte energy production. Mitochondrial dysfunction, genetic predisposition, and alterations in gene expression may also play a role in the pathogenic mechanisms. 5 Tendons' extracellular matrix consists mainly of type 1 collagen which is highly resistant to proteolytic cleavage. Statins promote an imbalance between the synthesis and degradation of matrix metalloproteinases, which can induce microdamage in muscles and tendons alike. They are also known to inhibit tendon cell proliferation, thus having a negative impact on tendon healing. 6 Simvastatin use has also been shown to promote apoptosis in fibroblasts of patients with rheumatoid arthritis and induce arrest at the G1/S transition of the cell cycle, further suggesting an association between statin use and tendon disorders. 7 Gemfibrozil is responsible for PPARα activation and is rarely (<1%) associated with myopathy or rhabdomyolysis. Skeletal muscle toxicity has been described in type I muscle fibers in rats and the proposed mechanism might include oxidative stress and tissue damage from elevated peroxisomal and mitochondrial β-oxidation. 8 Gemfibrozil inhibits the metabolism of all statins, including simvastatin, and has shown to increase plasma concentrations of simvastatin acid (the active form of simvastatin) in pharmacokinetic studies. 9 Some studies reported an increased risk of muscle toxicity, as high as 1 to 5 percent when statins were co-administered with Gemfibrozil. 10, 11 Myopathy secondary to statin use has been described in the presence of normal creatine kinase, as seen in this patient, with microscopic evidence of ragged red fibers, abnormally increased lipid stores and lack of fibers staining for cytochrome oxidase activity. 12 Studies have implicated atorvastatin as the most commonly involved statin, and diseases such as rheumatoid arthritis, systemic lupus erythematosus, gout, diabetes mellitus, hyperparathyroidism, and chronic kidney disease are inherent risk factors for tendon rupture.
Tendinopathy most often occurs within the first year of statin initiation and the Achilles tendon is usually the most frequent site of rupture. A pharmacovigilance study from France reported 30 possible cases of spontaneous tendon rupture attributed to the use of simvastatin. 13 As of April 2018, the Food and Drug Administration adverse event reporting system (FAERS) database contained 280 reports of tendon rupture associated with simvastatin therapy, and one case of tendon rupture associated with gemfibrozil, since 1994. 14 Despite a considerable number of cases in which simvastatin was involved, cases with concomitant use of fibrates, particularly gemfibrozil, remain unknown.
Fenofibrate appears to be safer than gemfibrozil because renal excretion of statins appears to be significantly inhibited by gemfibrozil but not by fenofibrate. 15, 16 Metaanalyses of randomized trials have found no increase in muscle or tendon-related adverse events in patients taking fenofibrate plus a statin compared with a statin alone. 17, 18 Studies have also failed to show an increase in the incidence of myopathy or tendinopathy in patients with combined hyperlipidemia who were prescribed pravastatin plus gemfibrozil. 19 Although myopathy and myositis are common adverse outcomes, tendon rupture remains a seldom reported entity of statin-gemfibrozil combination use. Even more unusual is that our patient did not possess any comorbidities predisposing to tendon rupture and endured the injury in an uncommon location. This case represents a probable adverse drug reaction (Naranjo score of 7). 20 She was on simvastatin therapy for about a year and had only recently been started on gemfibrozil with unchanged liver or kidney function. Her triglyceride level prior to starting gemfibrozil was unknown, however, when she presented to us her level was 102 mg/dL. To our knowledge, this is the first case of tendon rupture associated with gemfibrozil and simvastatin combination use.
In conclusion, we suggest that prescribers should be aware of the tendon-related complications of statin use, especially with co-administration of gemfibrozil, and particularly so in patients with comorbidities that are known to increase the risk. Routine musculoskeletal examination may be beneficial in statin-treated patients on gemfibrozil, especially during the first year of combination therapy. The use of fenofibrate in patients who require combined therapy with a statin appears safe, whereas pravastatin appears to have little muscle/tendon toxicity when used in combination with gemfibrozil.
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